The title compounds, C 14 H 10 ClFN 2 OS (1) and C 14 H 10 BrFN 2 OS (2), were synthesized by two-step reactions. The dihedral angles between the aromatic rings are 31.99 (3) and 9.17 (5) for 1 and 2, respectively. Compound 1 features an intramolecular bifurcated N-HÁ Á Á(O,Cl) link due to the presence of the ortho-Cl atom on the benzene ring, whereas 2 features an intramolecular N-HÁ Á ÁO hydrogen bond. In the crystal of 1, inversion dimers linked by pairs of N-HÁ Á ÁS hydrogen bonds generate R 2 2 (8) loops. The extended structure of 2 features the same motif but an additional weak C-HÁ Á ÁS interaction links the inversion dimers into [100] double columns. Hirshfeld surface analyses indicate that the most important contributors towards the crystal packing are HÁ Á ÁH (26.6%), SÁ Á ÁH/H.ÁS (13.8%) and ClÁ Á ÁH/HÁ Á ÁCl (9.5%) contacts for 1 and HÁ Á ÁH (19.7%), CÁ Á ÁH/HÁ Á ÁC (14.8%) and BrÁ Á ÁH/HÁ Á ÁBr (12.4%) contacts for 2.
Chemical context
Thiourea and its derivatives show a broad range of biological activities (Solmaz et al., 2018; Saeed et al., 2018; Pandey et al., 2019) . The crystal structures of many thiourea derivatives and their metal complexes have been reported (Lai et al.,2018; Contreras Aguilar et al., 2018; Fakhar et al., 2018; Mitoraj et al., 2018; Pervez et al., 2018; Hashim et al., 2017 Ghazal et al., 2019 Zhang et al., 2019) . As part of our studies in this area, we now describe the syntheses, crystal structures and Hirshfeld surface analyses of the thiourea derivatives N-(2-chlorophenylcarbamothioyl)-4-fluorobenzamide (C 14 H 10 ClFN 2 OS, 1) and N-(4-bromophenylcarbamothioyl)-4-fluorobenzamide (C 14 H 10 BrFN 2 OS, 2). The biological activities of these compounds were previously reported by Khan et al. (2018) .
Structural commentary
Compound 1 (Fig. 1) is composed of a para-fluoro-substituted [C-F = 1.3579 (16) Å ] benzoyl ring linked to a ortho-chlorosubstituted phenyl ring Å ] in while in 2 (Fig. 2) , a para-fluoro-substituted [C-F = 1.350 (2) Å ] benzoyl ring is linked to a para-bromo-substituted phenyl ring ISSN 2056-9890 [C-Br = 1.8991 (17) Å ] via a thiourea (S1/N1/N2/C8) linkage. The benzoyl (O1/C1-C7) and phenyl rings (C9-C14) are arranged about the thiourea moiety in an anti fashion having torsion angles C8-N1-C7-C6 = À170.22 (13) and C9-N2-C8-S1 = 4.5 (2) in compound 1, with corresponding values of À176. 01 (16) and 3.8 (3) , respectively, in compound 2. The dihedral angles between the phenyl rings are 31.99 (3) and 9.17 (5) in 1 and 2, respectively. Compound 1 features an intramoleclar bifurcated N-HÁ Á Á(O,Cl) hydrogen bond (Table 1) due to the presence of the ortho-Cl atom whereas 2 has an intramolecular N-HÁ Á ÁO link (Table 2) . Both structures feature an intramolecular C-HÁ Á ÁS bond, which closes an S(6) ring. These intramolecular hydrogen bonds may be responsible for the anti arrangement of the aromatic rings about the thiourea linker.
Supramolecular features
In the crystal of 1, inversion dimers linked by pairwise N1-H1AÁ Á ÁS1 hydrogen bonds (Table 1) generate R 2 2 (8) loops (Fig. 3) . The crystal of 2 features the same motif (Table 2) , but an additional weak C-HÁ Á ÁS bond links the dimers into double columns propagating in the [100] direction (Fig. 4) Table 1 Hydrogen-bond geometry (Å , ) for 1. Table 2 Hydrogen-bond geometry (Å , ) for 2. 
Hirshfeld surface analysis
In order to further analyse the close contacts and intermolecular interactions in the crystals of 1 and 2, Hirshfeld surfaces (mapped over d norm , curvedness and shape-index) ( were generated using CrystalExplorer3.1 (Mackenzie et al., 2017) . The fingerprint plot for 1 decomposed into individual contact types indicates that the the most significant contributions are from HÁ Á ÁH (van der Waals) (26.6%) contacts, followed by SÁ Á ÁH/HÁ Á ÁS (13.8%), ClÁ Á ÁH/HÁ Á ÁCl (9.5%) OÁ Á ÁH/HÁ Á ÁO (6.7%), FÁ Á ÁH/HÁ Á ÁF (6.6%), ClÁ Á ÁF/FÁ Á ÁCl (3.7%) and FÁ Á ÁC/CÁ Á ÁF (3.1%) interactions. In compound 2, HÁ Á ÁH (19.7%) (van der Waals contacts) are the most significant, followed by CÁ Á ÁH/HÁ Á ÁC (14.8%), SÁ Á ÁH/HÁ Á ÁS (12.6%), BrÁ Á ÁH/HÁ Á ÁBr (12.4%), CÁ Á ÁC (9.9%) and OÁ Á ÁN/ NÁ Á ÁO (7.9%) interactions.
Synthesis and Crystallization
Compounds 1 and 2 were synthesized by adopting a literature procedure with slight modification: we refluxed the reactants in distilled solvents for 20 min. instead of refluxing them in anhydrous solvents for 4 h. In the first step, 4-fluorobenzoyle chloride (1 mmol) and potassium thiocyanate (1 mmol) were dissolved in acetone (10 ml) at room temperature with constant stirring for 20 minutes to obtain a white precipitate of 4-fluorophenyl isothiocyanate. In the second step, 1 mmol of 2-chloro phenyl aniline (for 1) or 4-bromophenyl aniline (for 2) were added to the mixture and refluxed at 343 K. Hydrochloric acid (0.5 N, 10 ml) was added and the solution was filtered to obtain the desired products: 1 in 69% yield and 2 in 80% yield. For recrystallization, compound 1 was dissolved in a mixture of dichloromethane The Hirshfeld surfaces of 1 and 2.
Figure 6
Two dimensional fingerprint plots for 1.
Figure 7
Two dimensional fingerprint plots for 2.
and methanol (1:1) while compound 2 was dissolved in dichloromethane and left for slow evaporation at room temperature to obtain colourless prisms of 1 and colourless plates of 2
Data collection and Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . The C-bound H atoms atoms were positioned with idealized geometry (C-H = 0.93-0.97 Å ) and refined as riding atoms. In 1, the N-bound H atoms were located in difference-Fourier maps and their positions were freely refined; in 2, the N-bound H atoms were located in difference-Fourier maps and refined as riding atoms in their as-found relative positions. The constraint U iso (H) = 1.2U eq (carrier) was applied in all cases. Computer programs: APEX2 and SAINT (Bruker, 2000) , SHELXT2014 (Sheldrick, 2015a) , SHELXL2016 (Sheldrick, 2015b) and SHELXTL (Sheldrick, 2008) . For both structures, data collection: APEX2 (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction:
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N-(2-Chlorophenylcarbamothioyl)-4-fluorobenzamide (1)
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0240 (7) 0.0170 (7) 0.0187 (7 0.0208 (7) 0.0169 (7) 0.0175 (7) −0.0002 (5) −0.0020 (5) −0.0003 (5) C11 0.0221 (7) 0.0250 (7) 0.0167 (7) −0.0030 (6) −0.0034 (5) −0.0019 (6) C12 0.0211 (7) 0.0292 (8) 0.0169 (7) 0.0001 (6) −0.0055 (5) 0.0048 (6) C13 0.0226 (7) 0.0211 (7) 0.0215 (7) 0.0039 (6) −0.0024 (6) 0.0053 (6) C14 0.0189 (6) 0.0160 (7) 0.0161 (6) 0.0000 (5) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) −x+1, −y+1, −z; (ii) −x, −y+1, −z.
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